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Table Parcels Buildings
(built space)

Households Persons Jobs

Primary Key zone_id building_id household_id person_id job_id

Foreign Key

taz_id, 

mpa_id, 

tract_id, 

etc.

zone_id building_id household_id building_id

# Records
~1.42 

million
~300 k ~1.44 million ~3.93 million

~1.79 

million



Parcels / Zones Constraints Development 
Projects

Built space

Parcel id/ 
Zone id

Parcel id / 
Zone id

Building id Constraint id Proposal id, 
Template id

Zones, 

tract, cities, 

zip codes…

Census 

boundaries, 

Assessors 

parcels, etc.

Assessors 
data

City/ Town General 

Plan, Slopes, Flood 

plains, env. sensitive 

areas, etc.  

Known 
development 
projects from 

City/Town

Unique 
ID Field

Location 
Links

Data 
Source

Parcel id / 
Zone id

Parcel id / 
Zone id

Primary Input Databases

Physical and Built Environment



Households Persons Businesses

Household id

Building id Household 
id 

Person id

Building id

Business id

Synthesized from Decennial 

Census,  American Community 

Survey (ACS), Public Use Microdata 

Samples (PUMS)

Synthesized from Employment data 

base from Quarterly Census of 

Employment and Wages (QCEW) / 

other proprietary sources

Unique 
ID Field

Location 
Links

Data 
Source

Jobs

Business id

Job id

Primary Input Databases

Built space occupants / agents



 Existing Land Use (EXLU) – updated and reviewed 

annually

 Developments (DEVS) – ongoing updates, reviewed 

annually

 General Plan (GP) – ongoing updates, reviewed 

annually

 MAG Employer Database (EmpDB) – data updated 

and reviewed annually 

 Other Inventories (e.g. group quarters, schools, etc.) 

– updated and reviewed annually
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Assemble 
Geographies

Base Year 
Control 

Totals

Assemble 
Built Space 

Synthesize 
Population

Locate 
Population

Synthesize 

Employment

Locate 

Employment

Parcel Level 
Base Year 

Database 
(SQL)

Excel/ASCII GIS Layers

Data Preparation 
Database (SQL)

Excel/ASCII
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Assemble 
Geographies

Base Year 
Control 

Totals

Assemble 
Built Space 

Synthesize 
Population

Locate 
Population

Synthesize 

Employment

Locate 

Employment

Parcel Level 
Base Year 

Database 
(SQL)

Excel/ASCII GIS Layers

Data Preparation 
Database (SQL)

Excel/ASCII
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Assemble 
Geographies

Base Year 
Control 

Totals

Assemble 
Built Space 

Synthesize 
Population

Locate 
Population

Synthesize 

Employment

Locate 

Employment

Parcel Level 
Base Year 

Database 
(SQL)

Excel/ASCII GIS Layers

Data Preparation 
Database (SQL)

Excel/ASCII



1.

2.

3.

4.



parcel_id raz_id mpa_id county_id area freeway_within_qtr_mi dist_to_phx_cbd flood_plain

1671 204 26 1 174240 0 185042 0

building_id building_type_id zone_id land_area residential_units
residential_units_capaci

ty

non_residential_sqf

t
non_residential_sqft_capacity sqft_per_unit

875 1 1671 174240 10 10 0 0 1964

household_id
building_i

d
children age_of_head income persons workers

812943 875 1 60 122616 2 2

812960 875 1 30 79910 2 1

813534 875 0 39 44671 2 0

813556 875 0 38 37990 2 0

814097 875 0 71 74408 2 0

814118 875 0 65 76766 2 1

814258 875 0 31 93010 3 3

814287 875 0 67 129690 2 1

814434 875 0 25 0 1 0

814435 875 0 44 0 1 0

person_id household_id
person_n

o

head_of_h

h
age sex education student_status

marriage_stat

us

2170137 812943 1 1 60 1 11 1 1

2170138 812943 2 0 17 2 7 2 6

2170171 812960 1 1 30 1 8 1 1

2170172 812960 2 0 2 1 0 0 0

2171893 813534 1 1 39 1 5 1 1

2171894 813534 2 0 35 2 1 1 1

2171937 813556 1 1 38 1 9 1 1

2171938 813556 2 0 39 2 10 1 1

2173361 814097 1 1 71 1 9 1 1

2173362 814097 2 0 65 2 12 1 1

2173403 814118 1 1 65 2 14 1 1

2173404 814118 2 0 56 1 14 1 1

2173725 814258 1 1 31 1 10 1 6

2173726 814258 2 0 29 1 13 1 6

2173727 814258 3 0 28 1 13 1 6

2173857 814287 1 1 67 1 9 1 1

2173858 814287 2 0 59 2 9 1 1

2174154 814434 1 1 25 1 13 3 6

2174155 814435 1 1 44 1 11 1 6

Persons

Households

Buildings

Parcels
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parcel_id raz_id mpa_id county_id area freeway_within_qtr_mi dist_to_phx_cbd flood_plain

8479 265 27 1 849800 1 86950 0

building_id building_type_id zone_id land_area residential_units residential_units_capacity
non_residential_sqf

t
non_residential_sqft_capacity sqft_per_unit

875 3 8479 849800 0 0 162500 162500 1

job_id
building_i

d
sector_id home_based_status

814097 875 3 0

814118 875 3 0

814258 875 3 0

814287 875 3 0

814434 875 3 0

Jobs

Buildings

Parcels

building_type_i

d
building_sqft_per_job

1 150

2 150

3 800

4 400

5 350

6 500

7 500

8 750

9 1000

10 250

building_sqft_per_job



building_type_id building_type_name building_type_description

1 rsf Single Family Detached Home

2 rmf Multi Family Attached Home

3 mh Mobile / Manufactured Home

4 retl Retail

5 stor MiniStorage

6 ware Warehouse

7 ind Industrial

8 off Office

9 med Medical

10 hot Hotel

11 civic Civic

12 edu Education

13 gq Group Quarters

14 pubf Public - Federal

15 pubs Public - State

16 publ Public - Local

17 ag Agriculture

18 tpt Transportation

19 other imp Other

20 os Open Space



sector_id name naics_code

1 Agriculture, Forestry, Fishing, Hunting 11

2 Mining, Quarrying, Oil, Gas 21

3 Utilities 22

4 Construction 23

5 Manufacturing 31-33

6 Wholesale Trade 42

7 Retail Trade 44-45

8 Transportation and Warehousing 48-49

9 Information 51

10 Finance and Insurance 52

11 Real Estate and Rental and Leasing 53

12 Professional, Scientific, Technical Svcs 54

13 Management of Companies and Enterprises 55

14 Admin., Support, Waste Mgmt, Remediation 56

15 Educational Services 61

16 Health Care and Social Assistance 62

17 Arts, Entertainment, and Recreation 71

18 Accommodation 721

19 Food Services and Drinking Places 722

20 Other Services (except Public Admin) 81

21 Public - Federal 92

22 Public - State 92

23 Public - Local 92



Table Parcels Buildings
(built space)

Households Persons Jobs

Primary Key zone_id building_id household_id person_id job_id

Foreign Key

taz_id, 

mpa_id, 

tract_id, 

etc.

zone_id building_id household_id building_id

# Records
~1.42 

million
~300 k ~1.44 million ~3.93 million

~1.79 

million
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Source: P. Waddell, 

2010
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Real Estate Development Models

Demographic Change Models

Employment Change Models

Household Location Models

Employment Location Models



•

•

•

•

Demographic Change Models

Employment Change Models



year sex age_min age_max
Population

Control Total

Simulation 

Population
Difference

2016 1 0 13 53684 52443 + 1241

2016 1 14 17 52482 53451 - 969

2016 1 18 35 50472 48421 + 2051

2016 1 36 55 49190 51216 - 2026

2016 1 56 75 48471 50994 - 2523

2016 1 76 -1 49621 48341 + 1280

2016 2 0 13 48916 47154 + 1762

2016 2 14 17 51751 50985 + 766

2016 2 18 35 53478 52187 + 1291

2016 2 36 55 52971 51924 + 1047

2016 2 56 75 49168 51369 - 2201

2016 2 76 -1 47154 49271 - 2117

Annual Population Control Totals Table

• Step 1: Calculate Simulation 
Population by bins in Control 
Totals Table and difference

• Step 2: Randomly duplicate 
or delete population records as 
necessary

Demographic Change Models

Employment Change Models



Residential Unit Demand

Non-Residential “Unit” Demand

Choose Projects to Build

Generate Buildings for Chosen Projects

Generate Development Projects

Real Estate Price Models

•

•

•

•

•



Residential Unit Demand

Non-Residential “Unit” Demand

Choose Projects to Build

Generate Buildings for Chosen Projects

Generate Development Projects

Real Estate Price Models
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Residential Unit Demand

Non-Residential “Unit” Demand

Choose Projects to Build

Generate Buildings for Chosen Projects

Generate Development Projects

Real Estate Price Models
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Residential Unit Demand

Non-Residential “Unit” Demand

Choose Projects to Build

Generate Buildings for Chosen Projects

Generate Development Projects

Real Estate Price Models
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Price = β *
Home 
Sqft + β *

Lot 
Sqft + β *

0.25mi 
landfill?

Price = 14.63 * 2365 + 2.34 * 43560 + -5630 * 1

Price = 34599.95 + 101930.4 + -5630

Price = $130,900.40

Residential Unit Demand

Non-Residential “Unit” Demand

Choose Projects to Build

Generate Buildings for Chosen Projects

Generate Development Projects

Real Estate Price Models
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Household Location Models

Employment Location Models



• ACCESSIBILITY VARIABLES USING TRAVEL DEMAND MODEL SKIMS:

• <QUANTITY> OF <SOME VARIABLE> WITHIN <SOME TRAVEL TIME> <DURING SOME TRAVEL

PERIOD> <ON SOME MODE>

• EXAMPLES IN CURRENT HLCMS / ELCMS:

• RETAIL EMPLOYMENT WITHIN 20 MINUTES PEAK SOV

• NUMBER OF JOBS IN OFFICE BUILDINGS WITHIN 15 MINUTES PEAK SOV

• RESIDENT POPULATION WITHIN 15 MINUTES

• VACANT JOB SPACES WITHIN 10 MINUTES

• PROXIMITY VARIABLES:

• DISTANCE TO NEAREST BUS STOP, LIGHT RAIL STOP, PARK AND RIDE, DIST TO PHX CBD

• OTHER VARIABLES, EXAMPLES:

• HLCM: INTERACTION OF HOUSEHOLD INCOME WITH PREDICTED DU PRICE

• DU SQFT / PERSONS IN HOUSEHOLD

• ZONAL MEDIAN INCOME

Household Location Models

Employment Location Models



1.

2.

3.

4.

5.

House Utility Probability

A 300 0.259

B 600 0.517

C 200 0.172

D 50 0.043

E 10 0.009

House
Ordered 

Probability
Cumulative 

Proability
Random 
Number

E 0.009 0.009

D 0.043 0.052

C 0.172 0.224

A 0.259 0.483 0.480

B 0.517 1.000



Real Estate Development Models

Demographic Change Models

Employment Change Models

Household Location Models

Employment Location Models

Travel Model

•
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Review Process

• Data inputs:
• General Plan Land Use

• Developments

• Existing Land Use

• Residential Completions

• Hotels/Motels

• Employer Database

• Apartments/Mobile Homes/GQ

• Job Centers

• Municipal Planning Area 

Boundaries

• Member Agency Reviewers:
• Planning

• Economic Development

• Transportation

• Water Infrastructure

• Others…

• Questions and Issues:
• Development Trends

• Public Services

• Long-Term Infrastructure

• Job Center Growth and Expansion



Draft 1 
Release by 

Mid-
February

Member 
Agency 
Review 

Complete 
by Mid-
March

Draft 2 
Release & 

Review 
late March 
> early Apr 

Final for 
Approval 

May 
POPTAC 
Agenda 
Packet

POPTAC 
May 18, 

2016

Management

Committee
June 8, 

2016

Regional 
Council 
June 22, 

2016

Maricopa County Member Agency Timeline

Draft 1 
Release in 

Early March 
with Base 
and Build 

Out

Member 
Agency 
Review 

Complete 
by Early to 
Mid April

Draft 2 
Release by 

April 30

Member 
Agency 
Review 

Complete 
by May 17

Final for 
CAG 

Approval 
May 30

Pinal County Member Agency Timeline

Final 
Projections 
Delivery to 
ADOA by 

July 15

Management Committee Preview 4/13

Regional Council Preview 4/27



PRIMARY TEAM:

HANYI LI

JESSE AYERS

SCOTT BRIDWELL

SCOTT WILKEN

JESSE AYERS

JAYERS@AZMAG.GOV

(602) 254-6300


